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(54) Mobile station including a display element 

(57) The invention relates to a mobile station (10) 
including a display element (11), which also includes a 
keypad (12), a loudspeaker (13), and a microphone 
(14). In addition, the orientation of the window (15) of . 



the display element (11) is arranged to be alterable in 
relation to the mobile station (10). The mobile station 
(1 0) also includes a detector element (1 6) that senses 
its position, in order to automatically change the orien- 
tation of the window (15). 
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(54) Mobile station including a display element 

(57) The invention relates to a mobile station (10) 
including a display element (11), which also includes a 
keypad (12), a loudspeaker (13), and a microphone 
(14). In addition, the orientation of the window (15) of 



the display element (11) is arranged to be alterable in 
relation to the mobile station (10). The mobile station 
(10) also includes a detector element (16) that senses 
its position, in order to automatically change the orien- 
tation of the window (15). 
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Description 

[0001 ] The present invention relates to a mobile sta- 
tion including a display element, and which also includes 
a keypad, a loudspeaker, and a microphone, as well as 5 
connection and cpntrol means for them and an operat- 
ing system, the orientation of the window of the display 
element being arranged to be alterable in relation to the 
mobile station. 

[0002] The continual development of technology has w 
significantly reduced the size of mobile stations. Corre- 
spondingly, the properties of the display elements have 
improved, making it possible to use various graphical 
icons and even moving images in mobile stations. An 
attempt is then made to make the display sufficiently 15 
large, to improve the convenience of use and also read- 
ability in general. Conventional mobile stations are gen- 
erally elongated, so that the window of the display ele- 
ment can be made higher than it is wide. 
[0003] When a large display is created, the keypad 20 
becomes correspondingly small. In new models, the 
keypad accounts for less than half of the frontal surface 
area of the mobile station. This makes it difficult to op- 
erate a keypad that is below the display element, espe- 
cially using only one hand. Particularly when using small 2s 
mobile stations, there is little support surface for fingers 
while the mobile station's centre of gravity is located far 
from the support surface. The upper end of the mobile 
station then tends to press down, stressing the user and 
easify leading to the mobile station falling. so 
[0004] Attempts have been made to improve the read- 
ability of the actual display element by altering the ori- 
entation of the window In relation to the mobile station. 
One GPS navigator has this kind of arrangement in 
which the orientation of the window Is rotated through 35. 
90 degrees. This creates a window that is wider than it . 
is high, thus giving, for example, more fluent word wrap 
and better readability. The orientation is changed 
through the navigator's operating system, according to 
the user's selection. The said 90-degree turn has, how- *o 
ever, only a small effect on the usability of the mobile 
station. In addition, the change requires operations by 
the user. 

[0005] A known mobile station with a flap, and in 
which the display element is also touch sensitive, has a *5 
corresponding capability. When using the mobile station 
as a telephone, the flap is usually closed. Only part of 
the window of the display element is then visible. Most 
of the display element is covered beneath the flap, in 
which case the keys in the flap press on the touch-sen- so 
sitive display element. When the flap is opened, the win- 
dow of the display element rotates through 90 degrees 
and the entire window becomes available with the mo- 
bile station being horizontal. In this case too, the rotation 
of the window has little effect on the usability of the mo- 55 
bile station. In practice, it takes two hands to operate 
the mobile station in question, as the keypad is operated 
with a special pen. In addition, It Is technically difficult to 



fit the large display element and its covering flap into 
conventional, and particularly small mobile stations. 
[0006] The invention is intended to create a mobile 
station including a keypad, which is easier and more sta- 
ble to use than previously, especially with one hand, and 
which can be adapted faster and more simply to different 
operating situations. The characteristic features of the 
invention are stated in the accompanying Claims. The 
mobile station according to the invention is arranged to 
be used in different positions. The mobile station can 
then be gripped as firmly as possible, with no danger of 
its falling. In the different operating positions, at least 
the window of me mobile station's display element can 
be read normally. Preferably other functions too, such a 
the operations of the keypad, also turn. Prom the point 
of view of the. user, it is significant that the changes take 
place entirely automatically. 

[0007] In the following, the Invention Is examined In 
detail reference lo the accompanying drawings depict- 
ing some embodiments of the invention, in which 

Figure 1 a shows the mobile station according to the 
invention in the normal operating position, 
Figure 1 b shows the mobile station of Figure 1 a in an 

alternative operating position, 
Figure 1c shows an enlargement of one key of the 
mobile station according to the Invention, 
Figure 2 shows a block diagram of the operation of 
the mobile station according to the inven- 
tion, 

Figure 3a shows a second embodiment of the mobile 
station according to the invention, in the 
normal operating position, 
Figure 3b shows the mobile station of Figure 3a in an 
alternative operating position. 

[0008] Figure 1 a shows a mobile station 1 0, according 
to the invention, including a display element 11, in the 
normal operating position. In addition, the mobile station 
10 includes a keypad 12, a loudspeaker 13, and a mi- 
crophone 1 4. The connection and control devices of the 
components are part of the internal construction of the 
mobile station and are not shown. Further, the mobile 
station has an operating system with related editable 
software, which permits the versatile use of the mobile 
station. 

[0009] Figure 1b shows the mobile station 10 in the 
alternative operating position. Even when turned upside 
down, the window 15 of the display element 11 of the 
mobile station 1 0 can surprisingly be read normally. For 
this purpose the mobile station 10 includes a detector 
element 16 that senses Its position, in order to automat- 
ically (Figure 2) change the orientation of the window 
1 5. The term window refers to the text, icons, or images 
. displayed by the display element. Turning the window 
facilitates the use of the mobile station, for example, if 
It is in a holder on me user's belt or round the user's neck 
. ' (not shown). In that case, when a call or short message 
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arrives, the window can be read normally by turning the 
t> mobile station to the vertical position and thus upside 
down, which will accelerate a decision to reply, for In- 
stance. At the same time, the keypad cues 17 operate 
normally with the aid of the function keys 18. The sarrje 
reference numbers are used for components that are 
functionally identical. 

[0010] In practice, the detector element is a state sen- 
. sor, which is arranged to sense the normal operating po- 
sition of the mobile station and the corresponding es- 
sentially upside-down operating position. The state sen- 
sor can be a separate component, or it can be part of 
the construction of the mobile station. For example, it is 
: possible to use an angle sensor that Is, as such, known. 
The detector element 1 6 is shown schematically in Fig- 
ure 2. The actual construction of the state sensor can 
vary in different applications, but generally It does not 
require great sensitivity, as the operating positions are 
largely opposite to each other. In addition, the rotation 
of the window and its delay are preferably regulated by 
. the software. For example, the signal of the state sensor 
should remain unchanged for a specific time, before the 
orientation of the window is changed. 
[001 1] The above description is of the rotation of the 
window, when the mobile station can be used normally 
with the aid of the keypad cues featured in the window 
and the function keys. According to the invention, the 
operation of the keypad is also arranged to change au- 
tomatically according to the display element The key- 
pad 12 can then also be used when the mobile station 
10 is in the alternative operating position, i.e., in this 
case, when it is upside down, according to Figure 1b. 
This has the important advantage, for example, when 
writing short messages, that the mobile station rests 
firmly on the user's palm and the keypad is above the 
display element. The mobile station can then be oper- 
ated securely with even one hand while the window of 
the display element is easerto shield from other people. 
[001 2] In known mobile stations , each key of the key- 
pad has an identifying marking, which depicts the pro- 
grammed function of the key in question, such as a 
number or a letter. For reasons of clarity, only one iden- 
tifying marking 20 is shown on each key 19 in Figures 
1a and 1b. In practice, the operation of the keypad can 
be easily changed using a program , but when the mobile 
station is turned upside down the identifying markings 
are no longer valid. Though an experienced user will 
know the keys and their functions by heart, the use of 
the mobile station is facilitated by including one, or often 
at least two identifying markings in the keys of the key- 
pad. One Identifying marking, which is oriented to cor- 
respond to the orientation of the window of the display 
element, can be seen at any one time. Thus the identi- 
fying markings of the keys of the keypad correspond ful- 
ly to their programmed function, irrespective of the op- 
erating position of the mobile station, so that the use of 
the mobile station does not require any special memo-, 
rizing or expertise. 



[0013] In practice, the small size of the keys makes it 
extremely difficult to fit two identifying markings onto 
each key. For this reason, the identifying marking ac- 
cording to the invention comprises a composite marking 

5 arranged in the key or on its surface, and a light source 
arranged in connection with it. The composite marking 
is arranged in such a way that the distinguishable part 
of it varies according to the lighting. This creates iden- 
tifying markings that are the right way round at all times, 

10 simply by altering the lighting of the keypad. Small LEDs 
can also be used to form the identifying markings. 
Figure 1c shows a diagram of one key 19 equipped with 
a composite marking 21, which dearly shows the 
number 4. in this position, the number 9 that is corre- 

*5 spondingly visible in the upside-down operating posi- 
tion, is only seen as a faint outline. 
[0014] By using the techniques described above, the 
mobile station can be used in different positions. Fur- 
ther, the operating state of the loudspeaker and micro- 

£0 phone according to the invention is arranged to change 
automatically according to the display element. Thus, 
calls can also be made in different operating positions. 
The construction of the mobile station can vary, depend- 
ing on the components available. When using special- 

25 feed components, the mobile station includes two loud- 
speaker-microphone pairs, in which case the central 
unit selects the component from each pair that is appro- 
priate at the time. In Figure 2, each loudspeaker-micro- 
phone pair 22 is shown as a single part, which thus in- 

30 corporatesboth a loudspeaker 13 and a microphone 14. 
Alternatively, the mobile station includes two sound el- 
ements, which are arranged to operate as either a loud- 
speaker or a microphone, according to the signal of the 
detector element. Little installation space is then re- 

35 quired, as in both embodiments the operating states are 
changed by the software, according to the state of the 
. detector element. 

[0015] According to the invention, at its simplest the 
orientation of the window of the display element chang- 

<o es according to the signal of the detector element. De- 
pend! ng on the embodiment, the functions of the keypad 
and the loudspeaker and microphone also change in the 
manner described above. Figure 2 shows a block dia- 
gram of the operation of the mobile station according to 

4£ the invention. The area bounded by the broken line de- 
picts the mobile station 10 while the blocks shown In a 
stack depict the mobile station's various components. 
In terms of the operation of the mobile station, there is 
a single main condition, with a value that depends on 

so the state of the detector element 1 6. The software in the 
central unit 23 controls the other components of the mo- 
bile station 1 0 according to the state of the detector el- 
ement. The other settings too can be made using the 
software. In the normal operating position, the position 

55 condition of the detector element is positive, in which 
case the central unit is in a normal state. The central unit 
then controls each component normally. This is shown 
in Figure 2 by the marking 'Model' 24 and the corre- 
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sponding components marked with the number 1 . If the 
position condition of the detector element 16 is negative, 
the central unit 23 changes to the operating state 
'Mode2' 25. In this case, the control of the keypad 12 
and the display element 1 1 then changes and the oper- 
ating states of both the loudspeaker 13 and the micro- 
phone 14 change. Thus, all the functions of the mobile 
station can be used, irrespective of its position. 
[0016] Figure 3a shows a second embodiment of the 
* mobile station 1 0 according to the Invention. In this em- 
bodiment, the display element 11 of the mobile station 
10 is in the middle of the keypad 12. In other words, both 
hands are used to operate the keypad 12. In addition, 
the keypad 12 includes a joystick 19' on the right-hand 
side. The user of the mobile station according to the in- 
vention can select which hand to use to operate the var- 
ious pans of the keypad. If the user wishes, the mobile 
station can be simply turned around the other way, in 
which case the joystick 19* will be on the left-hand side 
ofthe display element 11 (Figure 3b). However, the func- 
tions of the mobile station remain logically the same for 
the user, irrespective ofthe operating position of the mo- 
bile station. On the other hand, the keypad can be pro- 
grammed to operate in different ways, depending on the 
position of the mobile station, instead of a joystick, it is 
possible to use some other similar element, for example, 
a cross control key. The keypad can thus comprise in- 
dividual keys or other elements, for use in operating the 
mobile station. 

[0017] The operating principle of the mobile station 
according to the invention can be applied in various 
kinds of mobile stations. A state sensor can be easily 
added to the construction of the mobile station and the 
software tailored. Especially the operation of the mobile 
station becomes more versatile and easier than previ- 
ously. At the same time, there are fewer keying errors 
and accidents, such as dropping the mobile station. In 
addition, the mobile station and its car-phone Installation 
kit can be installed In two different ways, thus facilitating 
and diversifying the installation and use of the mobile 
station. Correspondingly, the mobile station according 
to Invention can be used with hands-free equipment, or 
only with an external earphone. 



Claims 

1 . A mobile station Including a display element, which 
also includes a keypad (12), a loudspeaker (13), 
and a microphone (14), as well as connection and 
control means for them and an operating system, 
the orientation of the window (15) of the display el- 
ement (1 1 ) being arranged to be alterable in relation 
to the mobile station (10), characterized In that the 
mobile station (10) includes a detector element (16) 
that senses its position, in order to automatically 
change the orientation of the window (15). 



2. A mobile station according to Claim 1 , character- 
teed In that the detector element (1 6) is a state sen- 
sor, which is arranged to sense the normal operat- 
ing position of the mobile station (1 0) and the cor- 

5 responding essentially upside-down operating po- 
sition. 

3. A mobile station according to Claim 1 or 2, charac- 
terized in that the operation of the keypad (12) is 

to arranged to change automatically according to the 
display element (11). 

4. A mobile station according to Claim 3, character- 
ized in that one or several of the keys (19) of the 

*5 keypad (12) include at least two identifying mark- 
ings (20), of which, at any one time, one identifying 
marking (20) can be distinguished, the orientation 
of which corresponds to the position of the window 
(1 5) of the display elemental 1 ). 

20 

5. A mobile station according to Claim 4, character- 
ized in that the identifying marking (20) comprises 
a composite marking (21) arranged in the key (19) 
or on its surface, and a light source arranged in con- 

25 nection with it. 

6. A mobile station according to any of Claims 1 - 5, 
characterized in that the operating state of the 
loudspeaker (13) and the microphone (14) is ar- 

30 ranged to change automatically according to the 
display element (11). 

7. A mobile station according to Claim 6, character- 
ized in that the mobile station (10) includes two 

35 loudspeaker-microphone pairs (22), or two sound 
elements, which are arranged to operate as either 
a loudspeaker (1 3) or a microphone (1 4) according 
to the signal of the detector element (1 6). 

40 8. A mobile station according to any of Claims 1 - 7, 
characterized in that the keypad (12) includes a 
joystick (19!) or similar. 
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